SPECIFICATION 



Electronic Version 1 .2.8 
Stylesheet Version 1 .0 

[SURFACE ISOLATION DEVICE] 

Background of Invention 

[0001 ] 1 .Field of the Invention 

[0002] The present invention relates to a surface isolation device, and more particularly, 
to a surface isolation device for isolating a wafer from an etching solution during the 
fabrication of a print head. 

[0003] 2. Description of the Prior Art 

[0004] Today's computer users are becoming increasingly knowledgeable about 



ill 



FU 



fiW technology. As a result they are demanding better and cheaper computer peripherals 

SI 

§T} for making hard copies of their documents. Due to their high print quality and low 

JL cost, Inkjet printers are extensively used to print documents. A typical ink jet printer 

comprises a print head, and documents are printed by ejecting ink droplets from 
several nozzles in the print head onto paper. The print head comprises at least one 
manifold and several chambers. The manifold is used to supply ink to the chambers. 
Each chamber comprises a nozzle, the nozzle comprising an orifice and a pressurizing 
device. The pressurizing device is normally a heater that is used to heat the ink in the 
chamber to produce bubbles, which push the ink out of the chamber in the form of 
ink droplets. 

[0005] The manifolds are usually formed internally in the print head. In the early days of 
print head manufacturing, sandblasting processes were performed to form the 
manifolds in the print head. However, sandblasting is a low-precision process and 
causes deviations in the positions of the manifold and rough edges, negatively 
affecting the quality and yield of the print heads. In order to prevent the above- 
mentioned problems, the manifold fabrication method using sandblasting processes 
has been gradually replaced by a method where manifolds are produced by 
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performing an etching process on a single crystal wafer. However, this etching 
process includes forming a hole as the manifold, so the required time for the etching 
process would be relatively long. Because etching solutions are usually strong acids or 
strong bases, the wafer can be easily damaged and cracked during lengthy etching 
processes. In addition, if another circuit, such as a heater is already formed on the 
wafer, the heater will be affected by the etching solutions and may not operate 
normally. 

[0006] Methods have been devised to decrease damage caused to the wafer and the 

circuit by the etching solution. In prior art methods, such as US Patent No. 5,841 ,452 
"Method of fabricating bubble jet print devices using semiconductor fabrication 
techniques," when performing a lengthy etching process, a hard passivation film is 
deposited on thetop and bottom of the wafer. After formation of the etching patterns, 
H; the wafer is put into the etching solution to be etched. Fig.l to Fig. 3 illustrate how 

fast;? 

Q circuits on a wafer 10 are isolated from an etching solution by a passivation film 

according to the prior art. Before an etching solution is used to etch the wafer 1 0 to 
form an orifice 1 8 and a chamber 20, other circuits, such as a heater 1 2 and a 
!j| transistor 1 4, are formed on the wafer 1 0. In order to isolate these circuits from the 

etching solution, a glass layer 1 6 is deposited on the wafer 1 0 after forming the 
heater 12 and the transistor 14.The glass layer 16 acts as a passivation film for 
isolating the heater 12 and the transistor 14 from the etching solution. However, the 
process of depositing the glass layer 16 is complicated and when the etching solution 

J 

etches the wafer 1 0, tiny holes can sometimes form at the edge of the wafer 1 0. These 
tiny holes decrease the density of the wafer and even affect the yield of forming 
manifolds. In addition, when depositing the glass layer 1 6 on the wafer 1 0, coating 
holes sometimes form on the glass layer 1 6. When coating holes form on the glass 
layer 16, the etching solution can flow through the coating holes onto circuits on the 
wafer. Therefore, a passivation layer formed on the wafer 10 is not ideal for isolating 
circuits on the wafer 1 0 from etching solution. 

Summary of Invention 

[0007] 

It is therefore an object of the claimed invention to provide a surface isolation 
device for isolating a surface of a wafer from an etching solution during a manifold 
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etching process. The surface isolation device also isolates an edge of the wafer so that 
an etching process can be performed after the formation of a front circuit of the wafer 
without decreasing the wafer density. 

[0008] In the claimed invention, the surface isolation device comprises a base for 

positioning a wafer, a fixture for fixing the wafer to the base, and an isolation ring 
positioned on the base for isolating a predetermined area of the wafer from etching 
solution. When the fixture fixes the wafer to the base, the wafer adheres to the 
isolation ring so as to isolate the predetermined area from the etching solution. 

[0009] These and other objectives of the claimed invention will no doubt become obvious 
to those of ordinary skill in the art after reading the following detailed description of 
the preferred embodiments that are illustrated in the multiple figures and drawings. 

I* Brief Description of Drawings 

Q 

■gjj [0010] Fig.l through Fig. 3 are cross-sectional views showing a passivation film isolateing 
|y . a circuit of a wafer from an etching solution according to the prior art. 

^ [001 1] Fig.4 is a diagram showing a surface isolation device and a wafer according to the 

.» present invention. 

m 

Iff • 

!lj [001 2] Fig. 5 is a perspective view of a surface isolation device attached to a wafer 
P according to the present invention. 

- ,J ** [001 3] Fig. 6 is a cross-sectional view along line 6-6 showing a surface isolation device 
according to the present invention. 

[0014] Fig. 7 is a cross-sectional view showing manifolds and chambers formed whenan 
etching solution etches a wafer. 

[001 5] Fig. 8 is a diagram showing a surface isolation device and a wafer according to the 
second preferred embodiment of the present invention. 

[0016] Fig. 9 is a perspective view of the surface isolation device attached toa wafer 
according to the second preferred embodiment of the present invention. 



[0017] 



Fig.l 0 is a cross-sectional view along line 1 0-10 showing a surface isolation 
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device according to the second preferred embodiment of the present invention. 

[001 8] Fig.T 1 is a cross-sectional view showing a surface isolation device attached to a 
wafer according to the third preferred embodiment of the present invention. 

[001 9] Fig.l 2 is a cross-sectional view showing a surface isolation device attached to a 
wafer according to the fourth preferred embodiment of the present invention. 

[0020] Fig.l 3 is a cross-sectional view showing a surface isolation device attached to a 
wafer according to the fifth preferred embodiment of the present invention. 

[0021] Fig. 14 is a diagram of a surface isolation device according to the sixth preferred 
embodiment of the present invention. 

[0022] Fig.l 5 is a cross-sectional view showing the surface isolation device according to 
jj! the sixth preferred embodiment of the present invention. 



[0023] Fig.l 6 is a perspective view of a surface isolation device according to the seventh 
preferred embodiment of the present invention. 



[0024] Fig.l 7 is a cross-sectional view along line 1 7-1 7showing a surface isolation 
1 device. 



if! 



Detailed Description 

[0025] 

Fig.4 is a diagram showing of a surface isolation device 50 and a wafer 30 
according to the present invention. Fig. 5 is a perspective view of the surface isolation 
device 50 attached to the wafer 30 according to the present invention. Fig. 6 is a 
cross-sectional view along line 6-6showing the surface isolation device 50. The 
surface isolation device 50 isolates a predetermined area 36 of a second surface 34 of 
the wafer 30 from an etching solution while the etching solution etches a plurality of 
manifolds and chambers on a first surface 32 of the wafer30. The surface isolation 
device 50 comprises a base 52 for positioning the wafer 30, at least one fixture 56 for 
fixing the wafer 30 to the base 52, and a first isolation ring 54 positioned on the base 
52 for isolating the predetermined area 36 of the wafer 30 from the etching solution. 
The first isolation ring 54 is composed of a soft sealing material with a low hardness. 
When the fixture 56 fixes the wafer 30 to the base 52, an external force is applied to 
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the first isolation ring 54 and leads to distortion of the first isolation ring 54, causing 
the first isolation ring 54to adhere to the second surface 34 of the wafer 30. When the 
fixture 56 fixes the wafer 30 to the base 52, the second surface 34 of the wafer 30 
faces the base 52 and the first isolation ring 54 surrounds the predetermined area 
36for isolating the predetermined area36 from the etching solution. In the present 
embodiment, each of the fixtures 56 is a clamp for clamping the wafer 30 on the base 
52. Referring to Fig.6, when the clamp 56 fixes the wafer 30 to the base 52, the 
second surface 34 of the wafer 30adheres to the first isolation ring 54 so that the first 
isolation ring 54 isolates the predetermined area36 from the etching solution. In 
addition, each component of the surface isolation device 50 is composed of anti- 
corrosive materials for isolating the predetermined area 36 of the wafer 30 from the 
etching solution. The surface isolation device 50 is reusable. 

j*& [0026] Fig. 7 is a cross-sectional view showing manifolds 42 and chambers 44 formed 

O 

□ when the etching solution etches the wafer 30. Referring to Fig. 7, when the etching 

solution etches the first surface 32 of the wafer 30, a plurality of manifolds 42 and a 
plurality of chambers 44 are formed in the wafer 30, and each of the chambers 44 
connects to a corresponding manifold 42. After forming the manifolds 42 and the 
%' chambers 44, the wafer 30 can be incorporated into a print head of an ink jet printer 

|| by performing just a few processes. Because the etching process decreases the 

M thickness of the wager, a circuit is formed on the second surface 34 of the wafer 30 

3 before the etching process is performed on the first surface 32 of the wafer 30 This 

II 

practice prevents a reduction in the thickness of the wafer 30 that would occur if the 
manifold 42 were formed first. 



[0027] 



Fig. 8 is a diagram showing a surface isolation device 70 and a wafer 30 according 
to the second preferred embodiment of the present invention. Fig. 9 is a perspective 
view of the surface isolation device 70 attached to the wafer 30 according to the 
second preferred embodiment of the present invention. Fig.l 0 is a cross-sectional 
view of the surface isolation device 70 along line 10-10. The surface isolation device 
70 comprises a base 82 for positioning the wafer 30 and at least one fixture 78 for 
fixing the wafer 30 to the base 82.When the fixture 78 fixes the wafer 30 to the base 
82,the second surface 34 of the wafer 30 adheres to an isolation ring 84 so as to 
isolate the predetermined area36 from the etching solution. The surface isolation 
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device 70 further comprises a holder 72 for fixing a second isolation ring 74. The 
second isolation ring 72 is composed of soft sealing materials. When the fixture 78 
fixes the holder 72 above the first surface 32 of the wafer 30, an external force is 
applied to the second isolation ring 74 and leads to distortion of the second isolation 
ring 74, causing the second isolation ring 74 to adhere to the first surface 32 of the 
wafer 30. The holder 72 is a circular ring with an opening 76, and the etching solution 
is capable of flowing through the opening 76 of the holder 72 onto the first surface 
32 of the wafer 30. In comparison with the first preferred embodiment, the present 
embodiment comprises a second isolation ring 74 composed of soft sealed materials. 
The wafer 30 only contacts the first isolation ring 84 and the second isolation ring 74, 
which helps to prevent cracking of low density wafers due to excessive external 
forces. 

!f [° 028 3 Fi 9-1 1 is a cross-sectional view showing a surface isolation device 1 00 attached 
toa wafer 30according to the third preferred embodiment of the present invention. 
The surface isolation device 100 comprises a base 1 02 for positioning the wafer 30, a 
holder 1 04, at least one fixture 1 06 for fixing the wafer 30 to the base 1 02, a first 
isolation ring 11 2 positioned on the base 1 02 and a second isolation ring 1 1 4 
positioned on the holder 104. The first isolation ring 112 and the second isolation 
ring 1 1 4 are both composed of soft sealed materials. In the present embodiment, 
when the etching solution etches the first surface 32 of the wafer 30,the first isolation 
ring 112 and the second isolation ring 1 1 4 clamp an edge 38 of the wafer 30. When 
the first isolation ring 1 1 2 and the second isolation ring 1 14 contact surfaces of the 
wafer 30 and pressure is applied, the first isolation ring 1 12 and the second isolation 
ring 1 1 4 adhere to the wafer 30 and deform so as to follow the topography of the 
wafer 30. In this manner, the surface isolation device 1 00 isolates the edge 38 of the 
wafer 30 from the etching solution. 



m 

:'r 

II! 



II 



[0029] 



Fig.l 2 is a cross-sectional view showing a surface isolation device 1 20 attached to 
a first wafer 30 and a second wafer 30 according to the fourth preferred embodiment 
of the present invention. In this embodiment, the surface isolation device 120 isolates 
a predetermined area 36 of the second surface 34 of a first wafer 30 and a 
predetermined area 36 of a second surface 34 of a second wafer 30 from the etching 
solution simultaneously. The surface isolation device 120 comprises a base 122 for 
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positioning the wafers 30, 30". The base 122 comprises a first side 132 and a second 
side 1 34. The second surface 34 of the first wafer30 and the second surface 34of the 
second wafer30face the first side 132 of the base 122 and the second side 134 of the 
base 122, respectively. A first isolation ring 142 is positioned on the first side 132 of 
the base 122 and is used to isolate the predetermined area 36 of the second surface 
34 of the first wafer from the etching solution. A third isolation ring 146 is positioned 
on the second side 1 34 of the base 122 for isolating the predetermined area36of the 
second surface 34of the second wafer 30" from the etching solution. The surface 
isolation device 1 20 further comprises a first holder 1 24 with an opening 1 36, a 
second holder 1 26 with an opening 1 38 and at least one fixture 128. When the fixture 
128 fixes the first holder 124 and the second holder 126 adjacent to the first wafer 30 
and the second wafer 30", respectively.The etching solution is capable of flowing 
through the opening 1 36 of the first holder 1 24 onto the first surface32 of the first 
p wafer 30. The etching solution is also capable of flowing through the opening 138 of 

|-? the second holder 1 26 onto the first surface32" of the second wafer 30". In addition, a 

yg second isolation ring 144 is fixed to the first holder 1 24 and a fourth isolation rinq 

SJj 148 is fixed to the second holder 126. When the first wafer 30 and the second wafer 

30" are fixed to the base 1 22 and the fixture 1 28 clamps together the first holder 

Q 1 24, the second holder 1 26, the base 1 22, the first wafer30, and the second wafer 30, 

m 

|j the first surface 32 of the first wafer30 and the first surface 32 of the second wafer 

30adhere to the second isolation ring 1 42 and the fourth isolation ring 1 46, 

|jj respectively, and the second surface 34 of the first wafer30 and the second surface 34 

of the second wafer 30adhere to the first isolation ring 142 and the third isolation 
ring 146, respectively. In the manner, the surface isolation device 120 isolates the 
predetermined area 36 of the first wafer 30 and the predetermined area 36 of the 
second wafer 30 from the etching solution. 

[0030] 

Fig.l 3 is a cross-sectional view showing a surface isolation device 1 50 attached to 
a wafer 30according to the fifth preferred embodiment of the present invention. The 
surface isolation device 1 50 comprises a base 1 52, a first holder 1 54, a second holder 
1 56, a first isolation ring 1 62, a second isolation ring 1 64, a third isolation ring 1 66, a 
fourth isolation ring 1 68, and at least one fixture 1 58. The difference from the surface 
isolation device 120 of the fourth embodiment is that when the etching solution 
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etches the first surfaces 32 of the wafers 30, 30, the first isolation ring 162 and the 
second isolation ring 164 clamp the edge 38 of one of the wafers30, and the third 
isolation ring 166 and the fourth isolation ring 168 clamp the edge 38 of the 
otherwafer 30". In this manner, the edges of the wafers 30, 30" are isolated from the 
etching solution. 

[0031] Fig. 14 is a diagram showing a surface isolation device 180 attached toa wafer 
30according to the sixth preferred embodiment of the present invention. Fig. 1 5 is a 
cross-sectional view showing the surface isolation device 180 shown in Fig. 14. The 
surface isolation device 1 80 comprises a base 1 82, an attachment ring 1 84 and an 
upper coverl 86. The base 1 82 comprises a tank 1 90 for placing the wafer 30, an 
isolation ring 1 88 and an attachment ring 1 84 located between the wafer 30 and the 
upper cover 1 86. The upper cover 1 86 further comprises a screw thread 1 96 formed 
on an inner surface 1 94 of the upper cover 1 86 for rotatably engaging with a second 
screw thread 1 98 on the base 1 82 so that the upper cover 1 86 is capable of gradually 
pushing the attachment ring 1 84 toward the wafer 30. Then, the wafer 30 adheres to 
the first isolation ring 1 88to fix the wafer 30 to the base 1 82. The upper cover 1 86 
comprises an opening 1 92 to allow the etching solution to flow onto the first surface 
32 of the wafer 30. In addition, the attachment ring 1 84 further comprises a second 
isolation ring(not shown)fixed on the attachment ring 1 84. When the upper cover 1 86 
pushes the attachment ring 1 84 toward the wafer 30, the second isolation ring 
Q adheres to the first surface 32 of the wafer 30 so as to isolate the edge 38 of the 

fU wafer 30 from the etching solution. 



Q 
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[0032] 



Fig.l 6 is a perspective view of a surface isolation device 200 attached to a wafer 
30according to the seventh preferred embodiment of the present invention. Fig.l 7 is a 
cross-sectional view showing the surface isolation device 200 along line 17-17. The 
surface isolation device 200 comprises a base 202 for positioning the wafer 30. The 
base 202 is a hollow cylinder with a top opening 204 and a bottom opening 206. The 
hollow cylinder comprises a lip 208 surrounding a bottom end 212 of the hollow 
cylinder. A first isolation ring 214 is placed on the lip 208 and adheres to the first 
surface 32 of the wafer 30, so that the wafer 30 is fixed to the lip 208 of the base 
202. The surface isolation device 200 further comprises a fixture 216placed on the 
second surface 34 of the wafer 30 for pushing the wafer 30 toward the base 202 so 
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that the wafer 30 is fixed to the base 202. The fixture 216 is a circular ring. The 
radius of the circular ring 216 and the radius of the first isolation ring 214 are equal 
so that the fixture 216 pushes the wafer 30 uniformly to prevent the wafer 30 from 
cracking. When the circular ring 216 fixes the wafer 30 on the base 202, the bottom 
end 21 2 of the surface isolation device 200 is capable of being put into an etching 
solution 21 8 to etch the first surface 32 of the wafer 30. 

[0033] In comparison with the conventional method of surface isolation, the present 

invention provides the surface isolation device for isolating a predetermined area of a 
second surface of the wafer from an etching solution while the etching solution etches 
a first surface of the wafer to form a plurality of manifolds in the wafer. After forming 
circuits of a print head, the surface isolation device of the present invention is used to 
isolate the circuits on the second surface of the wafer from the etching solution. This 
prevents reduction in wafer density due to the pre-formation of manifolds, and it is 
q not necessary to form a passivation film on the second surface of the wafer to isolate 

Jf- the circuits on the second surface from the etching solution. In addition, the surface 

fTf isolation device clamps the edge of the wafer to isolate the edge from the etching 

m solution, and the no holes are produced on the edge of the wafer. 

w 

& . 

Q [0034] Those skilled in the art will readily observe that numerous modification and 

fjf 

S| alterations of the device may be made while retaining the teachings of the invention. 

H Accordingly, the above disclosure should be construed as limited only by the metes 

flj and bounds of the appended claims. 
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